An enhanced GFP reporter system to monitor gene expression in Borrelia burgdorferi.
Borrelia burgdorferi regulates genes in response to a number of environmental signals such as temperature and pH. A green fluorescent protein (GFP) reporter system using the ospC, ospA and flaB promoters from B. burgdorferi B31 was introduced into infectious clonal isolates of strains B31 and N40 to monitor and compare gene expression in response to pH and temperature in vitro. GFP could be assayed by epifluorescence microscopy, immunoblotting or spectrofluorometry and was an accurate reporter of target gene expression. It was determined that only 179 bp 5' of ospC was sufficient to regulate the reporter gfp in vitro in response to pH and temperature in B. burgdorferi B31. The loss of linear plasmid (lp) 25, lp28-1, lp36 and lp56 had no effect on the ability of B. burgdorferi B31 to regulate ospC in response to pH or temperature. The amount of OspC in N40 transformants was unaffected by changes in pH or temperature of the culture medium. This suggests that regulation of gene expression in response to pH and temperature may vary between these two B. burgdorferi strains.